High frequency of allelic loss at the BRCA1 locus in ovarian cancers: clinicopathologic and molecular associations.
BRCA1 dysfunction may occur by different mechanisms that are rarely evaluated concomitantly. We aimed to analyze BRCA1 germline mutations, loss of heterozygosity (LOH) and promoter methylation in unselected ovarian carcinomas in the context of their clinicopathologic characteristics and other molecular changes. BRCA1 mutations were analyzed in 257 carcinomas using single-strand conformation polymorphism (SSCP), heteroduplex, and sequencing methods. LOH at the BRCA1 locus was screened for in 180 cancers. Methylation analysis was performed for 241 tumors using quantitative methylation specific PCR (qMSP). BRCA1 alterations, comprising germline mutations, allelic loss, and/or aberrant promoter methylation, were found in 77.6% (125/161) of ovarian carcinomas. Patients with germline mutations were younger than non-carriers (P < 0.0001). Germline mutations and LOH were associated with advanced stages (P=0.009, P < 0.0001), high tumor grade (P=0.005, P < 0.0001), and TP53 mutations (P=0.003, P < 0.0001, for mutations and LOH, respectively). LOH was also associated with the serous histological type (P=0.004) and PIK3CA amplification (P=0.003). Aberrant promoter methylation was associated with LOH (P=0.017) and absence of germline mutations (P=0.037). The high frequency of LOH at the BRCA1 locus suggests that LOH may be an important mechanism of BRCA1 deficiency in ovarian carcinomas. Tumors with various BRCA1 alterations have a similar phenotype of high-grade, high-stage carcinomas with frequent TP53 mutations.